Please note that technical editing may introduce minor changes to the text and/or graphics, which may alter content. The journal's standard Terms & Conditions and the Ethical guidelines still apply. In no event shall the Royal Society of Chemistry be held responsible for any errors or omissions in this Accepted Manuscript or any consequences arising from the use of any information it contains. The electrical properties of the radical cation salts of donors such as TTF 1 and BEDT-TTF 2 have attracted a lot of attention. Over 30 years ago Dunitz raised the question as to how the chirality of a material might affect its electrical properties, and prepared the enantiopure (S,S,S,S)-tetramethyl(BEDT-TTF) donor 3 and a family of its semi-conducting radical cation salts. 1 In subsequent studies several series of salts from both enantiomers of 3 and its racemate were prepared. For the 2:1 salts with AsF 6 − or SbF 6 − the conductivities and activation energies were similar, while for the 1:1 salts with triiodide the racemate salt had lower conductivity and higher activation energy than the enantiomerically pure salts. 2 Very recently, this series of stereoisomers has been electrocrystallised with the tris(chloranilato)ferrate(III) ion to provide materials combining chirality, electrical conductivity and magnetic properties. 3 In addition donor 3 and a mixed metal oxalate network form a chiral ferromagnetic material. 4 Rikken has shown that, for a chiral conducting material in a coaxial magnetic field, the size of the electrical resistance has a dependence on the handedness of the material, a property termed magnetochiral anisotropy, with measurements made on bismuth helices and carbon nanotubes. 5 To provide further materials for investigation we and others have prepared a range of enantiopure organosulfur donors, e.g. 4-10 6-12 and have reported some of their radical cation salts. [7] [8] [10] [11] 3 , and the salt of enantiopure tetramethyl-BEDT-TTF with the racemic TRISPHAT anion has been prepared. [17] [18] [19] Chirality has also been introduced using a solvent e.g. (S)-sec-phenylethyl alcohol which is included in crystals of BEDT-TTF radical cation salts. 20 The various strategies for preparing chiral molecular conductors have been reviewed. 21 We recently reported the preparation and crystal packing arrangements of four new chiral bis(pyrrolo) [3,4-d] tetrathiafulvalene derivatives 11-14 in which the two stereogenic centres carry a hydrogen, a methyl and either a phenyl or 1-naphthyl group, and the TTF is fused to pyrrole or pyrroline rings. 22 Most notable was that donors 11 and 12, which have fully unsaturated heterocyclic systems, adopt crystal packings with 4 3 or near 4 3 chiral axes relating successive layers of donors. We now report the first radical cation salts obtained with these materials. Note that for 11 and 13 the stereogenic centres have the S configuration, and for 12 and 14 they have the R configuration. The salts were found to be electrically insulating; data for salt 12·I 3 ·THF could not be measured.
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Results and Discussion
PUT TABLE 2 HERE -crystal data.
Salts 11·I 3 and 11·I 3 ·0.5THF
Two 1:1 triiodide salts of donor 11 have been characterized structurally: a triclinic phase grown as thin black diamonds from dichloromethane, and an orthorhombic THF hemisolvate phase obtained as thin black needles. They both contain pairs of triiodide ions lying head-to-tail which lie side-by-side with pairs of donor cations which are oriented face-to-face. The bonding geometry at each pyrrole nitrogen atom is planar. orientation viewed side on (above) and perpendicular to the heterocyclic system (below).
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CrystEngComm Accepted Manuscript The donor cation pairs lie with their bis(pyrrolo)TTF planes at 5.0° to each other, but slipped so that the central double bond for each donor overlaps with a dithiolopyrrole group of the other one (Fig. 1) . One donor cation plane is perfectly planar and the other is slightly bowed. There are two very short S···S contacts between these cations of 3.282(10) and 3.297(9) Å, which are ca 0.6 Å shorter than the sum of two van der Waals radii for the asymmetrically shaped bonded S atom. 26 The conformations about the exocyclic N-C bonds at the ends of the donor cations are different. The phenyl group at one stereogenic centre and the hydrogen atom at the other are oriented roughly
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The pair of donors fit together with the "perpendicular" phenyl group of each donor wrapping over the end of the other donor (Fig. 1) .
The unsolvated triclinic phase in space group P1 is similar, but there are six independent donor cations, packed in three pairs, and three independent linear (I 3 − ) 2 units with I···I separations of 3.498(3), 3.553(4) and 3.609(4) Å. A pair of donor cations is packed with a linear arrangement of two triodide ions to form blocks perpendicular to the c axis (Fig. 3) , similar to those in the orthorhombic phase. The difference is that in the triclinic phase there are three symmetry-unrelated blocks of this type sequentially along the c axis, which is over 50 Å long, with interfaces between the blocks formed by the phenylethyl sidechains (Fig. 3 ). In the orthorhombic phase there are just two, symmetryrelated, blocks along the c axis. The modes of overlap between the members of the three independent pairs of donor cations are also similar to that in the orthorhombic phase, and within each pair there are two close S···S contacts in the range 3.341 (14) The state of oxidation of TTF and derived donors can be detected by observation of particular stretches in the Raman spectrum. 27 While donor 11 showed stretches at 1485 and 1549 cm −1 , in the two salts of this donor, the corresponding stretches occurred at lower wavelengths, 1412-1414 and 1492-1496 cm −1 (Table 4) . These are the first measurements on the bis(pyrrolo)TTF system, but the results are reasonably consistent with a +1 oxidation state by comparison with results from TTF itself. The crystal of the dichloromethane solvate was twinned, but a reasonable model was refined (Fig. 8) . The volume of the unit cell is very similar to that of the THF solvate. The overall organization of the crystal structure is very similar to the other solvates, however the smaller size of the solvent has provided the opportunity for one triodide ion to adopt two different orientations, in a 3:1 ratio, which are coupled with two orientations of the dichloromethane molecule which can be accommodated in the ample solvent pocket. The components of the disordered triiodide share a common location for the central iodine atom, and the two orientations lie at ca 9. 
Conclusions
The crystal structures of 1:1 triiodide salts of enantiopure donors 11-13 show a range of packing arrangements involving donor cation pairs with triiodides which are arranged in 
Experimental Preparation of Radical Cation Salts
Two-compartment H-shaped cells with a volume of 40 ml were used to grow crystals by electrocrystallisation. Each cell had two platinum electrodes, separated by two porous glass frits to prevent contamination by reduction products. The electrodes were cleaned by washing in concentrated HNO 3 followed by applying a voltage across the electrodes in 1M H 2 SO 4 in each direction until the evolution of H 2 and O 2 was observed at the electrodes. Finally the electrodes were washed in distilled water and thoroughly dried.
The cells were fixed inside sand-filled compartments to minimise vibration and were kept at ambient temperature. The donor (10 mg) was placed in one half of the cell and the cell was filled with a solution of tetrabutylammonium triiodide (120 mg) in 40 ml of solvent unless otherwise stated, and a constant current source was used to control the crystal growth rate. 
Conductivity measurements
Four-probe DC transport measurements were made on crystals of all triiodide salts, with the exception of 12·I 3 ·THF, at room temperature using an Oxford Instruments Maglab System 2000. Gold wires (0.0025 mm diam.) were attached to the crystal, and the attached wires were connected to an eight-pin integrated circuit plug with carbon conductive cement (RS Components). The resistance of the contacts was assumed to be negligible since the crystal had a high intrinsic resistance. Conductivity measurements on all five salts showed they were insulators.
Raman spectroscopy
Raman spectra were recorded at room temperature with a Renishaw InVia Raman microscope equipped with a diode laser (785 nm) and a 1200 l/mm grating using a laser power of ca. 1 mW. The recorded spectra are the result of 20 accumulations of 5 seconds each from 1200 to 1650 cm −1 to observe the TTF ν 3 and ν 4 vibrations. 
X-Ray Crystallography
Datasets for 11·I 3 , 12·I 3 ·THF and 13·I 3 were measured at the EPSRC National
Crystallography Service, University of Southampton, 28 using a Bruker-Nonius FR951 rotating anode, with collimation by 10 cm confocal mirrors, or in the case of 11·I 3 a graphite monochromator, and a Bruker-Nonius diffractometer APEX II diffractometer equipped with a CCD detector at 120 K. The dataset for 11·I 3 ·0.5THF was measured with synchrotron X-radiation (λ = 0.6893 Å) at Daresbury Laboratory SRS station 9.8, equipped with a silicon 111 monochromator and using a Bruker APEX2 CCD diffractometer at 120 K. 29 Datasets for 12·I 3 ·chlorobenzene and 12·I 3 ·DCM were measured at NTU on an Agilent Excalibur System equipped with Sapphire detector at 120 K. The crystal of 12·I 3 ·DCM was twinned and the two components are related by the law: 1 0 1.438 / 0 -1 0 / 0 0 -1. Because of the difficulties in obtaining a satisfactory structure refinement, several crystals of 13·I 3 were investigated, some of them with synchrotron facilities at both SRS and Diamond Light Source beamline I19; these repeated attempts produced no improvement on the structure reported here, but did confirm the choice of crystal system and space group in preference to a twinned structure of lower symmetry. Structures were solved with SHELXS-97 and refined with SHELXL-97 30 using the X-SEED interface 31 and CRYSTALS. 32 Structures were refined with anisotropic atomic displacement parameters for non-hydrogen atoms, with the exception of 13·I 3 , where only iodine atoms were treated anisotropically. Hydrogen atoms were
